Introduction {#sec1-1}
============

A uterine manipulator is a widely used intrauterine device for gynecologic laparoscopic surgery. It facilitates surgical procedures by allowing anteversion, retroversion, lateral movement, and elevation of the uterus, exposing a cul-de-sac of adhesive endometriosis, or lateralizing the ureter in laparoscopic hysterectomy.

A pseudoaneurysm is a perfused sac communicating with the arterial lumen due to deficiency in one or more layers of the arterial wall ([Figure 1](#F1){ref-type="fig"}). Trauma, surgery, or infection can cause vascular injury and enable blood to enter the periarterial tissue, resulting in development of a pseudoaneurysm.[@ref1] A uterine artery pseudoaneurysm (UAP) is rare and can rupture, leading to massive bleeding. Based on previous reports, a UAP can develop after cesarean delivery, dilation and curettage, vaginal delivery, chorioamnionitis, myomectomy, hysterectomy, resection of endometriosis, resection of tubal pregnancy, and cervical conization.

![Illustration of pseudoaneurysm formation.](GMIT-6-25-g001){#F1}

In this report, we present the first case of a UAP with massive vaginal bleeding due to the use of a uterine manipulator for a laparoscopic ovarian cystectomy.

Case Report {#sec1-2}
===========

A 35-year-old, gravida 0, para 0 Japanese woman was diagnosed with an intrapelvic cystic mass that was increasing in size. She did not have any relevant medical history. She came to our hospital because of lower abdominal pain. A pelvic examination revealed a normal vagina, an unremarkable cervix, and a palpable pelvic mass with tenderness. A transvaginal ultrasound examination showed a cystic mass measuring 10 cm in her pelvis. Magnetic resonance imaging also showed a cystic mass without a solid component. The abdominal pain was increasing, and laparoscopic surgery was performed under the diagnosis of ovarian cyst torsion. A laparoscopic survey confirmed torsion of the left ovarian cyst with congestion, and left ovarian cystectomy was performed, using a Uterine Manipulator (Atom Medical, Tokyo, Japan; <http://www.atomed.co.jp/tmp/pdf3/P113_Instruments_for_Hysteroscopy.pdf>) to facilitate laparoscopic handling of the gynecologic organ. This device has an arm with a wide range of motion and an atraumatic intrauterine portion that has a soft elastic tip balloon to secure the position of the uterus and a round shaped head. We gently inserted the device into the uterus, inflated the balloon with 3 mL of normal saline, based on the instruction manual that stated that \< 10 ml of saline should be used, and removed it after completion of the surgery without bleeding. The left ovarian cyst was easily detected upon scope insertion without uterus manipulation because the cyst was large. However, we gently kept the uterus anterior using the manipulator for most of the procedure to survey the opposite side of the adnex in detail because the patient was nulligravida and wanted to become pregnant, and to make a large working space at the cul-de-sac. Uterine wall perforation did not occur during surgery. The operating time was 110 minutes and the total blood loss was 25 mL.

Five days after surgery, the patient complained of spotty vaginal bleeding. A transvaginal grayscale ultrasound showed a 1.5 cm anechoic space in the uterine cavity, but she was discharged because genital bleeding had stopped ([Figure 2A](#F2){ref-type="fig"}). At 11 days after surgery, the patient presented at our hospital with massive vaginal bleeding. The hemoglobin concentration was 12.8 g/dL and blood pressure was stable. Transvaginal color Doppler ultrasound imaging showed an intrauterine cystic lesion with swirling blood flow ([Figure 2B](#F2){ref-type="fig"}). Gadolinium-enhanced dynamic magnetic resonance imaging showed a 1.5 cm mass in the left uterine wall that was enhanced in the early phase, and the dye was pooled at the delayed phase. This led to a diagnosis of pseudoaneurysm, and three-dimensional (3D) computed tomography (CT) revealed that the pseudoaneurysm was fed from the left uterine artery ([Figure 3](#F3){ref-type="fig"}). Therefore, we consulted an interventional radiologist, and pelvic angiography was performed for definitive diagnosis and treatment. A selective left iliac angiogram through the right femoral artery with a 4F shepherd's hook catheter (Gadelius Medical, Tokyo, Japan) and a microcatheter with a 1.7F tip (Veloute; Asahi Intec, Nagoya, Japan) demonstrated a pseudoaneurysm located distal of the uterine artery. Embolization was performed with gelatin particles (Gelpart; Nipponkayaku, Tokyo, Japan), occlusion of the artery was completed, and the vaginal bleeding stopped. After embolization, the hemoglobin concentration was 10.3 mg/dL and blood transfusion was not required.

![(A) Grayscale ultrasound imaging showing a 1.5-cm anechoic lesion in the uterine cavity. (B) Color Doppler imaging showing swirling blood flow with a *to-and-fro* pattern in the intrauterine cystic lesion.](GMIT-6-25-g002){#F2}

![Three-dimensional computed tomography showing a pseudoaneurysm located at the distal end of the left uterine artery.](GMIT-6-25-g003){#F3}

Five days after embolization, 3D-CT confirmed the absence of the pseudoaneurysm. At the 1-month follow up, normal menstruation had resumed, and a transvaginal color Doppler ultrasound imaging showed a normal uterus without abnormal blood flow.

Discussion {#sec1-3}
==========

To our knowledge, this is the first report of a UAP due to the use of a uterine manipulator. According to previous publications, various clinical events and procedures responsible for the occurrence of UAP have been reported. The most frequent relevant procedure is cesarean delivery.[@ref1] The next most frequent cause is pregnancy related events, including normal vaginal delivery, instrumental delivery, and surgical abortion.[@ref1] Gynecologic procedures, including abdominal, laparoscopic, and hysteroscopic myomectomy and abdominal hysterectomy, also reported the development of a UAP.[@ref1][@ref2] Other rare causes are laparoscopic dissection of endometriotic lesions, uterine cervical conization, resection of a tubal pregnancy, manual placenta removal, and chorioamnionitis.[@ref1][@ref3][@ref4][@ref5] Because this patient did not have a significant medical history or pregnancy, we believe that the uterine manipulator made a vascular injury on the uterine wall that resulted in UAP formation.

Although the mechanism of UAP formation is not completely clarified, trauma to the uterine artery is believed to be one possible cause. Surgery or another interventional procedures may cause damage and lead to a defect in the arterial wall. Arterial blood escapes from this defect and diffuses through adjacent tissue, and forms a perfused sac that contains the adventitia or surrounding tissue.[@ref6][@ref7] Uterine wall complications of a uterine manipulator with a balloon tip have been described, due to remnants of parts, uterine rupture or perforation.[@ref8][@ref9] Logani et al reported in their pathological study of laparoscopic hysterectomy specimens that there were countless stromal vessels with tumor/non-neoplastic endometrial tissue in the uterus with stage I endometrial cancer, and normal endometrial glands and stromal tissue within vascular spaces also are found in the uterus resected for benign disease.[@ref10] The authors stated that the intrauterine balloon causes collapse of both the lymphatics and vasculature of the uterine endometrium and myometrium.[@ref10] Wu et al reported two cases of uterine rupture caused by overinflation of a manipulator balloon.[@ref11] The balloon was inflated to approximately 25 mL, which is much larger than the volume used in our case. However, the capacity of the uterine cavity varies among patients, with Vilos et al showing that intrauterine pressure may reach an excessively high level (\> 200 mmHg) with 2 mL of balloon inflation.[@ref12] In our case, inflation of 3 mL did not cause uterine wall perforation, but intrauterine balloon pressure or stretching of the uterine wall can cause vascular injury, subsequently forming a UAP. Therefore, a manipulator should be used restrictively and with an effort to minimize uterine wall damage by reducing the inflation volume of the balloon tip and handling the manipulator gently throughout the procedure as a potentially traumatic instrument.

UAP is a rare cause of postoperative genital bleeding, but can lead to a life-threatening hemorrhage when it ruptures. Early detection and therapeutic intervention before the UAP manifests clinically is important to prevent severe hemorrhage. Although a definitive diagnosis for UAP requires angiography, the usefulness of several noninvasive diagnostic modalities, including color Doppler ultrasound and CT angiography, have been reported. Color Doppler ultrasound imaging demonstrates the *to-and-fro* sign, which is turbulent arterial-like flow in the cystic lesion presenting a high sensitivity and specificity in the detection of UAP.[@ref13][@ref14] Color Doppler ultrasound imaging is noninvasive and accessible, which are important for early diagnosis. In our case, color Doppler ultrasound imaging provided important information that suggested the definite diagnosis. In addition, helical CT angiography is also useful for the non-invasive detection and diagnosis of pseudoaneurysms. CT angiography has some advantages over other imaging modalities. CT angiography is not as operator-dependent and has a shorter acquisition time. Although constructing 3D images may be time consuming, it provides sufficient diagnostic information to plan a treatment strategy, such as detection of the feeding artery.[@ref15] In our case, initial examination using grayscale ultrasound alone suggested that the lesion was in the uterine cavity, and not in the uterine wall, due to insufficient information provided by this imaging, and this led to delayed diagnosis. A combination of multiple diagnostic modalities, especially color Doppler ultrasound imaging, is important to make an early and precise diagnosis. After diagnosis, treatment to prevent severe hemorrhage should be performed as soon as possible.

In conclusion, this presented case indicates that a uterine manipulator could cause a UAP and massive bleeding. Although the uterine manipulator is a useful device for laparoscopic surgery, we should consider the uterine manipulator as a potential traumatic device for uterine vessels. After laparoscopic surgery using the uterine manipulator, color Doppler ultrasound imaging of the uterus may help early diagnosis of UAP, and early intervention can be achieved before massive bleeding occurs.
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